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Item lD: 
03021-041 
Revision lD: 
Item Name: 
Tube Assembly 


Accept 
*Nq()()()4()1()()* Setup 
Start *N~ 1* 


Stop *N~?* 


--_ .._------_._-- .~---~~-_._------------------------------------------------------------------ 


Process Plan: 
J0_l.<~ __-,--_ Date:-\.1..::Qb...::.c~ Tooling: 


QC: .... 
Date: 
SPC (YIN): 


Start Date: 
8/08/13 
Required Date: 8/08/13 


Reference: 


Approvals: 


Start Qty: 
1.00 
Req'd Qty: 1.00 
*1* 
*1* 


Cust Item ID: 
Customer: 


Date: 


Date: 


Run 
Start 


Stop 
*NR1* 


*NR?* 


Sequence IDI 
Operation 
Work Center lD 
Description 


- i Draw Nbr 
Revision Nbr 
I 
L 
--I 


I D3021 
B 
I 


100 


Set Upl 
Run Hours 


0.00 


ToollD 
Tool # 
Plan 
Code 
Accept 
Qty 
Reject 
Qty 
Reject 
Number 
Insp. 
Stamp 


*1 ()()* 
Large Fab 


Large Fab 


Large Fab 


Memo 


I-Cut tube as per Owg 03021 


0.00 


2-0rill 
tube as per Owg 03021 
using 
OT8622 


3-0eburr 


4-Weld as per Owg 03021 
QSI004 
a/ 
NR 
4130 Rod 
Batch:--=.L'! Ill? Y. ) 


110 
*11 ()* 
QC 


Quality Control 


QC9-lnspect 
visual per QSI004- Fusion Welds 


Memo 


0_00 


.0.00 
Ix. 


NCR: 
Yes 
/ 
No 
WORK ORDER NON-CONFORMANCE I UPDATE 


DQA: 


QAClosed: 


Date: 


Date: 


Work 
Order: 
DISPOSITION 
AGAINST 
DEPARTMENT/PROCESS 


Rework~ 
Skid-tUbe~ 
crosstUbe~ 
Water Jet~ 
Engineering~ 
Part No. 
Scrap 
Machining 
Small 
Fab 
Prod. 
Eng. Coor. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 


NCR No. 
Work 
Order 
Update 
Large Fab 
Composite 
Supplier 


Root 
Descrrption 
of work 
order 
update 
Initial 
Action 
Sign& 


Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief 
Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data 
- 
Equip/Tooling - 
Operator 
- 
Material 
- 
Setup 
- 
Other 
- 
Process 
- 
Supplier 
- 
Training 
- 
Unapproved 


FAULT CATEGORY 


Landing Gear 
General 
-"- 
- 
- 
- 
Bending 
Bend 
Grain 
Ovalized 
~ 
Pressure/Fo"ed 
- 
- 
- 
- 
Centre Not Concentric to 0/5 
BOM/Route 
Hardware 
Over/Under 
tolerance 
Temperature/Cure 
- 
- 
- 
- 
Cracks 
Broken/Damaged 
Inspection 
Incomplete 
Part Incorrect 
Weld 
- 
- 
- 
- 
Crushed/Crimped 
Burrs 
Instructions 
Incomplete/Unclear 
Part Lost/Missing 
Wrong Stock Pulled 
- 
- 
- 
- 
Cuffs 
v. 
Contamination 
Maintenance 
Part Moved 
- 
- 
Coiuntersink 
- 
- 
Heat Treat 
Mislabeled 
Positioned 
Wrong 
r-- 
- 
- 
- 
nOther 
Inspection 
Strip in Tube 
Cut Too Short 
Misread 
Power Loss/Surge 
r-- 
- 
- 
- 
Ripples in Bend 
Drill 
Holes 
Offset 
f-- 
- 
- 
Torque Waves in Extrusion 
Drawing 
Out of Calibration 
r-- 
"-- 
- 
Turning Sequence 
Finish 
Out of Sequence 
r-- 
- 
- 
Wave/Twist 
in Tube 
Folio 
Outside Dimensions 
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Item ID: 
03021-041 


Revision 10: 
Item Name: 
Tube Assembly 


Accept 
*NQ00040100* 
Setup 
Start *N~ 1* 


Stop *N~?* 


Process Plan: 
Date: 
_ 


QC: 
_ 


Start Date: 
8/08/13 
Required Date: 8/08/13 


Reference: 


Approvals: 


Start Qty: 
1.00 
Req'd Qty: 1.00 
*1 * 
*1 * 


Date: 
_ 


Tooling: 


SPC (YIN): 


Cust Item 10: 
Customer: 


Date: 


Date: 


Run 
Start 


Stop *NR1* 
*NR?* 


0.00 


----------------- 
-------------------------------------- 
Set Upl 
Tool ill 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Run Hours 
Code 
Qty 
Qty 
Number 
Stamp 


0.00 
I~ 
\ 09 
I 
\-,,-\\:) 
-D"O 
~ 


Memo 


Operation 
Description 


QCS- Inspect part completeness 
to step on W/0 
*1 ?O* 
QC 


Quality Control 


Sequence IDI 
Work Center ID 


120 


130 
Grey Sandtex(Ref:4.3.S.6) 
per QSIOOS 4.3 
0.00 
*1 ~O* 
'/SD 
Ilf44~44/u7 
Powdercoat 
Memo 
S 
O.~ 


Powd~ C",,"og 
~ 
START TIME: 
. 
~ 
)( 


OVEN TEMPERATURE: 


FINISH TIME: 
.J 
'M-\'~1~; 
Vu 
140 
QC3- Inspect Part Finish 
0.00 
\ L~ J 
V7:1Lo~ 
*140* 
QC 
Memo 
0.00 


Quality Control 


L 
_ 


NCR: 
Yes 
/ 
No 
WORK ORDER NON-CONFORMANCE I UPDATE 


DQA: 


QA Closed: 


Date: 


Date: 


DISPOSITION 
AGAINST 
DEPARTMENT/PROCESS 
Work 
Order: 


Rework~ 
Skid-tUbe~ 
crosstUbe~ 
Water Jet~ 
Engineering~ 
Part No. 
Scrap 
Machining 
Small 
Fab 
Prod. 
Eng. Coor. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 


NCR No. 
Work 
Order 
Update 
Large Fab 
Composite 
Supplier 


Root 
Description 
of work 
order 
update 
Initial 
Action 
Sign & 


Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief 
Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data - 
Equip/Tooling - 
Operator 
- 
Material 
- 
Setup 
- 
Other 
- 
Process 
- 
Supplier 
- 
Training 
- 
Unapproved 


FAULT CATEGORY 


Landing Gear 
General 
....;;;;.... 
- 
- 
- 
Bending 
Bend 
Grain 
Ovalized 
~ 
Pressure/Foroed 
- 
- 
- 
- 
Centre Not Concentric to O/S 
BOM/Route 
Hardware 
Over/Under 
tolerance 
Temperature/Cure 
- 
- 
- 
- 
Cracks 
Broken/Damaged 
Inspection 
Incomplete 
Part Incorrect 
Weld 
- 
- 
- 
- 
Crushed/Crimped 
Burrs 
Instructions 
Incomplete/Unclear 
Part Lost/Missing 
Wrong Stock Pulled 
'-- 
- 
- 
- 
Cuffs 
Contamination 
Maintenance 
Part Moved 
'-- 
- 
- 
- 
Heat Treat 
Countersink 
Mislabeled 
Positioned Wrong 
'-- 
- 
- 
- 
nather 
Inspection 
Strip in Tube 
Cut Too Short 
Misread 
Power Loss/Surge 
~ 
- 
- 
- 
Ripples in Bend 
Drill 
Holes 
Offset 
~ 
- 
- 
Torque Waves in Extrusion 
Drawing 
Out of Calibration 
- 
- 
- 
Turning Sequence 
Finish 
Out of Sequence 
- 
- 
- 
Wave/Twist 
in Tube 
Folio 
Outside Dimensions 
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Item 10: 
03021-041 


Revision ID: 


Item Name: 
Tube Assembly 


Accept 
*NQ00040100* 
Setup 
Start *N~ 1* 


Stop 
*N~?* 


Start 
Date: 
8/08/13 


Required 
Date: 8/08/13 


Reference: 


Start 
Qty: 
1.00 


Req'd Qty: 
1.00 
*1* 
*1* 


Cust Item ID: 


Customer: 


-----_ .._-_._--_ ....-----------------------_ 
.._-------._----~-----~---------------------~----_. 


Memo 


*NR1 * 
*NR?* 


Reject 
Number 


Stop 


Start 


Reject 
Qty 


Run 


Accept 
Qty 
Tool # 
Plan 
Code 


Date: 


Date: _~ 
_ 


Tool 10 


0.00 


Set Up/ 
Run Hours 


0.00 


Tooling: 


SPC (Y/N): 


Date: 


Date: 
_ 


Operation 
Description 
(' 
__ 


ldentif)' as per dwg & Stock 
Location:V-t1 


Process Plan: 
_ 


QC: 
_ 


*1 C\()* 
Packaging 


Packaging 


Approvals: 


Sequence 
ID/ 
Work Center 
ID 


150 


160 
*1~n* 
QC 


Quality Control 


QC21- Final Inspection 
- Work Order Release 


Memo 


0.00 


0.00 


NCR: 
Yes 
/ 
No 
WORK ORDER NON-CONFORMANCE I UPDATE 


DQA: 


QAClosed: 


Date: 


Date: 


DISPOSITION 
AGAINST 
DEPARTMENT 
IPROCESS 
Work 
Order: 


Rework~ 
Skid-tube~ 
crosstUbe~ 
w.terJet~ 
Engineering~ 
Part No. 
Scrap 
Machining 
Small 
Fab 
Prod. 
Eng. Coor. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 


NCR No. 
Work 
Order 
Update 
Large Fab 
Composite 
Supplier 


Root 
Description 
of work 
order 
update 
Initial 
Action 
Sign & 


Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief 
Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data 
- 
EquipfTooling- 
Operator 
'.. 
- 
Material 
- 
Setup 
- 
Other 
- 
Process 
- 
Supplier - 
Training - 
Unapproved 


FAULT CATEGORY 


Landing Gear 
General 
r-"'- 
- 
- 
- 
Bending 
Bend 
Grain 
Ovalized 
~ 
p,esme/Fo"ed 
t-- 
- 
- 
- 
Centre Not Concentric 
to O/S 
BOM/Route 
Hardware 
Over/Under 
tolerance 
Temper'Me/C,re 
--- 
- 
- 
- 
Cracks 
Broken/Damaged 
Inspection 
Incomplete 
Part Incorrect 
Weld 
- 
- 
- 
- 
Crushed/Crimped 
Burrs 
Instructions 
Incomplete/Unclear 
Part Lost/Missing 
Wrong Stock Pulled 
- 
- 
- 
- 
Cuffs 
Contamination 
Maintenance 
Part Moved 
- 
- 
- 
- 
Heat Treat 
Countersink 
Mislabeled 
Positioned Wrong 
- 
- 
- 
- 
nOther 
Inspection 
Strip in Tube 
Cut Too Short 
Misread 
Power Loss/Surge 
- 
- 
- 
- 
Ripples in Bend 
Drill 
Holes 
Offset 
- 
- 
- 
Torque Waves in Extrusion 
Drawing 
Out of Calibration 
- 
- 
- 
Turning Sequence 
Finish 
Out of Sequence 
- 
- 
- 
Wave/Twist 
in Tube 
Folio 
Outside Dimensions 


H:/FORMS/QualityAssurance\approvedQA/NCRWORevG 


Picklist Print 


August-08-i3 
8:58:26 AM 


Work Order lD: 
105546 


Parent Item: 
D3021-041 


Parent Item Name: 
Tube Assembly 


Start Date: 8/08/I 
3 


Start Qty: 1.00 


Page.~ 
___L( 


Required Date: 8/08/13 


Required Qty: 1.00 


Comments: 
IPP 01.ID.23 New Issue 
SM 
DD VERF:JLM 
IPP REV:B 
12.06.26 
DWG PB2 


--~-_ .._~---_._-~_._--_ 
.._._------_ ..._-----------------_._---_._----------------------_._---~---_._--------- 
----_ 
.._------ 
Component Item IDI 
Item Name 
Replacement 
Item ID 
Mfg/ 
Purch 
Bin 
Item 
Primary 
Location 
Last 
Location 
Route 
Seq lD 
Unit of 
Qtyon 
Measure 
Hand 
Qty per Kit 
Total 
Qty 
Qty 
Issued 
Date 
Issued 
Status 


03017-11 


cap 


M4130NTO.750W.049 


4130 RD Tube .750 x.049W 


Manufactured 
No 
100 
Each 


Location 
!&£..Q!y 


1C>¥7~f 
WA002 
6 


91837 
6 


Purchased 
No 
100 
f 


Location 
!&£..Q!y 


MAT033 
185.7381893 


123339 
2.1217893 


125252 
34.6164 


125311- 
149 
"t 


6.0000 


Loc Code 


185.7382 


Loc Code 


2 


2.0833 
2.1929474 
~~Iil..~_a.:~:.t;~--- 


..206t 


NCR: 
Yes 
/ 
No 
WORK ORDER NON-CONFORMANCE I UPDATE 


DQA: 


QAClosed: 


Date: 


Date: 


DISPOSITION 
AGAINST 
DEPARTMENT/PROCESS 
Work 
Order: 


Rework~ 
Skid-'Ube~ 
crosstUbe~ 
Waler Jel~ 
Engineering~ 
Part No. 
Scrap 
Machining 
Small 
Fab 
Prod. 
Eng. Coor. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 


NCR No. 
Work 
Order 
Update 
Large Fab 
Composite 
Supplier 


. 


Root 
Description 
of work 
order 
update 
Initial 
Action 
Sign & 


'Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief 
Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data 
- 
Equip/Tooling - 
Operator 
- 
Material 
- 
Setup 
- 
Other 
- 
Process 
- 
Supplier 
- 
Training 
- 
Unapproved 


FAULT CATEGORY 


Landing Gear 
General 
-=- 
r-- 
r-- 
r-- 
Bending 
Bend 
Grain 
Ovalized 
~ 
Pressure/Focced 
- 
r- 
r- 
f-- 
Centre Not Concentric 
to O/S 
BaM/Route 
Hardware 
Over/Under 
tolerance 
Temperature/Cure 
- 
- 
f-- 
f-- 
Cracks 
Broken/Damaged 
Inspection 
Incomplete 
Part Incorrect 
Weld 
- 
- 
f-- 
f-- 
Crushed/Crimped 
Burrs 
Instructions 
Incomplete/Unclear 
Part Lost/Missing 
Wrong Stock Pulled 
- 
- 
f-- 
f-- 
Cuffs 
Contamination 
Maintenance 
Part Moved 
- 
- 
f-- 
r- 
Heat Treat 
Countersink 
Mislabeled 
Positioned 
Wrong 
- 
- 
- 
r- 
nOther 
Inspection 
Strip in Tube 
Cut Too Short 
Misread 
Power Loss/Surge 
r- 
- 
- 
'-- 
Ripples in Bend 
Drill 
Holes 
Offset 
r- 
- 
- 
Torque Waves in Extrusion 
Drawing 
Out of Calibration 
r- 
- 
- 
Turning Sequence 
Finish 
Out of Sequence 
f-- 
- 
- 
Wave/Twist 
in Tube 
Folio 
Outside Dimensions 


H:/FORMS/Quaiity 
Assurance\approved 
QA/NCRWO 
Rev G 


ITEM 


8 
aTY 
-041 
X 


PIN 


03021.041 


.D3021-1 


D3017-11 


DESCRIPTION 


TUBE ASSEMBLY 


TUBE 


END CAP 


D 
D 


I .' 
{.Nt't " 


V,n 
",. 


c 
c 


03021-041 TUBE ASSEMBLY 


I 
, 
2490 
'I 


, 
r:=======-S-8-00---- 
9983 
-I 
I 


0376, 
12900 
------I 
I 
.[~_-.- 
-.-~ 
..~-_ 
~_._ 
..~J~~=~ 
~.-~ 
..f~~~- ~..~~..~-.- 
_-.-.J.=~=~f.~.~ 
..=.~=_~.==.-.='~~'~.~ 
4=~_~_'=_B-~ 


SYM)BOUT 
~00.191 
THRU 
~ 
TYP 


03021-1 TUBE 


COPYRIGHT 
«:12012 BY DART 
AEROSPACE 
LTO 


n<I!IllC'C""!'IT 
1S•••••••••,!•.•• 
DeQIo~N1W 
.~o 
•• '~ ••'''EOO>o 
T~! 
LJ;•••••.• 
(;(lN""ION'~.' 
"'" 
~DT10":USEDn>It""T""_o.eOf'ltDO"e""",,,,,c.o.TEOIO"""'OT>E.""CR'ON~' 
'MH"E'O(RM"""'.'.OMoo.OTAI!RC>SP.t.<TD 


A 


REV. B 


12.06.12 


01.05.18 


DATE 


SHEET 
1 OF 2 


SCALE 


NTS 


TAJS 


CP 


BY 


TUBE ASSEMBLY 


TITLE 


DART AEROSPACE 
LTD 


HA'vVKESBURY, 
ONTARIO, 
CANADA 


DRAWING 
NO. 
03021 


B 
I REFORMAT,ADDEO.043&'-3 


A 
NEWIS$UE 


REV. 
DESCRIPTION 


DESIGN 


DRAWN 


CHECKED 


MFG. APPR. 


APPROVED 


DE APPR. 


DATE 
12.06.12 


NOTES: 
1) MATERIAL 
-041: 
N/A 
-1: AISI4130N 
SEAMLESS 
STEEL 
TUBING. 
00.7S0X 
0.049 WALL 
PER MIL.T.6736 
OR AMS 6371/6360/6361/6362/6373/6374 
REF M4130NTO.7S0W049 
2) FINISH: 
POWDER 
COAT 
GREY 
SANDTEX 
(4.3.S.6) 
PER DART OSI OOS4.3 
3) TOLERANCES 
PER DART 
OSI 018 UNLESS 
OTHERWISE 
NOTED 
4) UNITS 
INCHES 
UNLESS 
OTHERWISE 
NOTED 
S) BREAK 
SHARP 
EDGES: 
N/A 
6) IDENTIFICATION: 
IDENTIFY 
WITH 
DART 
PIN "D3021-041" 
AND 
BIN "BXXXXX" 
PER DART OSI 0446.1 
(FINE 
POINT 
MARKER) 
7) WEIGHT: 
0.771bs 


A 


....... 
1 


'"'., 


ITEM 
aTY 
PIN 
DESCRIPTION 


X 
03021-043 
TUBE ASSEMBLY 


1 
03021-3 
TUBE 


2 
03017-11 
END CAP 


3 
04667-041 
. ARMREST 
STUD ASSY 


0 
0 


c 


2 PL 


03021-043 TUBE ASSEMBLY 
4 PL 


--e- ---- 
-&-- 
---- 
-G----:- ---- 
---8- 
--- 
---- 
----e----- 
---~ ---B- 
---- 
--e-- ----- 
c 


'00 ~L.''-~-_-1-.8-:~~~~~~~~~~~~~~~~~~~~~~~~-9-.9-8-3------------- 
OOA' ~~ 
' • 
~_-__-'_OO_'- 
__-_-__-_-__-n'"OOmn'ooo~ 
!__ 
0.38 


-~---$---$------$-- 
----, 
------$---$---$- 


SECTION. t-A E A 
(? [;':~'~ 
.. 
SC1~~ L 
rl ~ ~ 
U II 
2012 -07- 0 j 
, 
f(7 


A 


REV. B 


SHEET 
2 OF 2 


SCALE 


NTS 


DART AEROSPACE 
LTD 


HAVVKESBURY, 
ONTARIO, 
CANADA 


DRAWING 
NO. 
03021 


TUBE ASSEMBLY 


TITLE 


DESIGN 


DRAWN 


CHECKED 


MFG. APPR 


APPROVED 


DE APPR 


DATE 
12.06.12 


00.191 
THRU 
TYP 
03021-3 TUBE 


~900 
0°~~~~L. 
_Q_1 
rQ 


I 


I 
~A 


NOTES: 
1) MATERIAL.043: 
N/A 
-3: AISI4130N 
SEAMLESS 
STEEL 
TUBING, 
00.750 
X 0.049 WALL 
PER MIL-T-6736 
OR AMS 
6371/6360/6361/6362/6373/6374 
REF M4130NTO.750W049 
2) FINISH 
POWDER 
COAT 
GREY 
SANDTEX 
(4.3.5.6) 
PER DART OSI 005 4.3 
3) TOLERANCES: 
PER DART OSI 018 UNLESS 
OTHERWISE 
NOTED 
4) UNITS: 
INCHES 
UNLESS 
OTHERWISE 
NOTED 
5) BREAK 
SHARP 
EDGES: 
NIA 
6) IDENTIFICATION: 
IDENTIFY 
WITH 
DART 
PIN "03021.043" 
AND 
B/N "BXXXXX" 
PER DART OSI 044 6.1 (FINE 
POINT 
MARKER) 
7) WIEIGHT: 
0.88 Ibs 


A 


